Refeeding after fasting in the rat: effects of dietary-induced obesity on energy balance regulation.
Obesity was induced in male Sprague-Dawley rats by overfeeding a cafeteria-style diet. The obesity was characterized by both adipocyte hypertrophy and hyperplasia. Body weight was then reduced by starvation to match that of control animals that had been fed ordinary Purina Chow. The previously obese rats were then refed to match the same body weight as controls, or given the same amount of Purina Chow as consumed by the controls. This resulted in a remaining moderate obesity, now due only to adipocyte hyperplasia with normal fat cell size. The previously obese rats needed less energy to keep their body weight equal to controls, and they spontaneously ate less than controls. They were, however, less food efficient because they did not accumulate as much energy in fat and protein depots during the period of refeeding as the controls did, and consequently must have transformed more energy into heat. This is in sharp contrast to nonobese animals subjected to a similar experimental procedure. Lipogenic enzymes and lipoprotein lipase activity in adipose tissue as well as plasma insulin concentrations were elevated in overfed rats but normalized during refeeding of Chow after fasting.